United States Patent

US006730904B1

(12) (10) Patent No.: US 6,730,904 B1
Wells 5) Date of Patent: May 4, 2004
(549) ASYMMETRIC-FIELD ION GUIDING 6,576,898 B2 * 6/2003 WaKi ....ccooevvvueuieuinnnne 250/292
DEVICES 6,642,514 B2 * 11/2003 Bateman et al. ............ 250/288
(75) Inventor: Gregory J. Wells, Fairfield, CA (US) * cited by examiner
. ) . Primary Examiner—John H. Lee

(73) Assignee: Varian, Inc., Palo Alto, CA (US) Assistant Examiner—Johnnie L Smith, 11

(*) Notice:  Subject to any disclaimer, the term of this ggﬁﬁ;ﬁamey’ Agent, or Firm drei. Popovici; Bella
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days. 57 ABSTRACT

. An electrodynamic ion guide for a mass spectrometer com-
(21)  Appl. No.: 10/426,542 prises multiple sections having different guiding field central
(22) Filed: Apr. 30, 2003 axes. At least one of the guiding fields can be an asymmetric
5 ) guiding field having a quadrupole component and a dipole
(51) Imt. CL7 oo HO1J 49/42; BO1D 59/44 component. The ion guide can be positioned in a guide
(52) U..S. Clooneee 250/292; 250/288 chamber with the first field central axis facing an inlet
(58) Field of Search ...........c.cccoceuvveiine. 250/288, 281, aperture and the second field central axis facing an outlet
250/292, 282, 287 aperture. The ion guide allows the efficient use of a guide
. chamber with no line of sight from the inlet aperture to the
(56) References Cited outlet aperture, such that undesired liquid droplets entering

- AN

U.S. PATENT DOCUMENTS

4,963,735 A 10/1990 Okamoto et al.

5,179,278 A 1/1993 Douglas

5,248,875 A 9/1993 Douglas et al.

5750993 A 5/1998 Bier

5,847,386 A 12/1998 Thomson et al.

6,111,250 A 8/2000 Thomson et al.

6,417,511 B1 * 7/2002 Russ et al. ....cccceeeunnee 2507292
64

the guide chamber through the inlet aperture do not exit
through the outlet aperture. In the preferred embodiment, the
ion guide comprises a plurality of longitudinally-
concatenated, progressively narrowing segments, each seg-
ment including four flat plates arranged symmetrically about
a central geometric axis.
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